The typical profile of a patient attending a hepatology clinic has substantially changed in the last few years. As the number of HCV-infected patients decline, there has been a surge in the number of individuals diagnosed with non-alcoholic fatty liver disease (NAFLD); it is now the leading cause of chronic liver disease worldwide, affecting approximately 25% of the global population, 1 and it will soon become the primary indication for liver transplantation, as an increasing number of younger individuals are affected by the so-called "adipose wave effect". 2 The development of NAFLD is closely linked with underlying insulin resistance, with a rise in NAFLD that parallels that of type 2 diabetes mellitus (T2DM) and obesity. From a global health perspective, the increasing prevalence of these diseases 3 in the setting of unhealthy lifestyles, particularly unhealthy diet 4 and sedentarism 5 constitutes an evolving public health crisis, with increased healthcare-associated costs and resource utilization. 6 As stated in the conclusion of a recent modelling study, 7 "NAFLD represents a large and growing public health problem and efforts to understand this epidemic and to mitigate the disease burden are needed. Public health campaigns to increase awareness and diagnosis, and to promote diet and exercise can help manage the growth in future disease burden". In this issue, Hallsworth et al. 8 examine the evidence behind dietary changes, weight loss, physical activity and exercise in improving hepatic steatosis and liver histology in patients with NAFLD. A comprehensive review with well-designed figures highlights the complex and multi-faceted driving forces behind unhealthy lifestyle habits that can, however, be successfully combated to induce significant health benefits. Indeed, when successful, lifestyle changes leading to weight loss have been shown to be highly effective in reducing fibrosis and the necro-inflammatory changes of non-alcoholic steatohepatitis (NASH). Unfortunately, only 10-20% of individuals are able to lose > − 10% of their body weight over a 1-to 2-year period, which is the threshold associated with the greatest benefit. Furthermore, sustained lifestyle changes and weight loss are difficult to maintain. The authors identify potential barriers to adopting lifestyle changes and strategies to overcome these. The impact of different diets, the role of gut microbiome manipulation, the reality behind the Mediterranean diet, the role of alcohol, coffee, tea or micronutrients and the effects of physical activity and exercise, including aerobic and resistance training, are thoroughly dissected. This review underscores the need to tailor optimal lifestyle programme recommendations to the individual patient based on clinical characteristics, comorbidities, current fitness and patient preference and the importance of incorporating behaviour change techniques to encourage patients to take a level of responsibility for their own health.
In another original paper in this issue, Van Baar et al. examine a novel method for improving the metabolic state of patients with underlying insulin resistance, the hydrothermal duodenal mucosal resurfacing (DMR), an endoscopic technique that has been designed to treat metabolic disease through ablation of the duodenal mucosa. Both animal and human data have shown that the duodenal mucosa is an important metabolic regulator determining systemic insulin sensitivity, with bypass of the duodenum after bariatric surgery leading to improvements in insulin sensitivity. Furthermore, improvement in NAFLD/NASH, including reversal of fibrosis, has been described after bariatric surgery. Unfortunately, this is limited as a population-wide treatment for metabolic disease by its invasiveness. Clinical data suggest that DMR is well tolerated and elicits an improvement in hyperglycaemia in patients with poorly controlled T2DM. In the current paper where data were pooled from 2 single arm, open-label studies primarily designed to determine safety and efficacy of DMR as a procedure to improve glycaemic endpoints in patients with T2DM, 10,11 the authors report the effects of DMR on hepatic metabolic indices. DMR was found to be a safe procedure that improves glycaemic and hepatic indices, with a metabolomic signature that suggests an insulin sensitising mechanism of action. While encouraging, the lack of an appropriate control, as well as the absence of imaging or histologic data, underscore the need for additional research to better understand and confirm the clinical utility of DMR, a minimally invasive endoscopic procedure, as an actual disease intervention for both T2DM and NAFLD.
A wide array of compounds focused on different mechanisms of action including metabolic, anti-inflammatory and antifibrotic targets are being intensively investigated to combat NAFLD. Lebeau et al. 12 examine the role of the proprotein convertase subtilisin/kexin type 9 PCSK9 in liver fat accumulation and injury in response to saturated fatty acids (FAs) in a variety of cultured hepatocytes and in a mouse model of diet-induced hepatic steatosis. PCSK9 is a circulating protein known to reduce the abundance of receptors on the surface of liver cells charged with the task of lipid uptake from the circulation. One such receptor is the fatty acid translocase, also known as CD36. In the liver, CD36 is known to contribute to the progression of NAFLD to NASH by promoting triglyceride accumulation and subsequent lipid-induced endoplasmic reticulum (ER) stress. In this study, the authors show that PCSK9 deficiency in cultured hepatocytes increases the uptake and accumulation of saturated and unsaturated FAs, resulting in lipid accumulation in cultured cells and mice. Further, and in contrast to normal dietary conditions, a high fatty metabolic challenge resulted in a significant increase in the expression of markers of ER stress, fibrosis, inflammation and apoptosis, as well as plasma levels of ALT in Pcsk9 knockout mice. The inhibition of CD36 ablated the observed accumulation of lipid in vitro and in vivo, highlighting the role of CD36 as a strong contributor to steatosis and liver injury in the context of PCSK9 deficiency. Importantly, PCSK9 is also known to induce the degradation of the low-density lipoprotein (LDL) receptors (LDLR) once secreted from the liver. This discovery has led to the development of human anti-PCSK9 monoclonal antibodies capable of reducing circulating LDL levels by 60% in patients at high risk of cardiovascular disease. 13 Whether these antibodies could be utilized to protect against CD36-driven diseases like NAFLD and NASH remains to be determined, but these results highlight new possibilities for treating this rapidly expanding disease.
Five additional papers were published in this issue of JHEP Reports on different topics. The review by Morris Sherman 14 focuses on hepatocellular carcinoma (HCC), another increasing health burden, which is currently the fourth leading cause of cancer-related deaths worldwide and projected to become the third by 2030, surpassing breast, colorectal, and prostate cancers. 15 With a 5-year survival of 18%, HCC is the second most lethal tumor after pancreatic cancer and is the main cause of death in patients with cirrhosis. The stage of disease at the time of diagnosis largely determines the effectiveness of treatment. In developing countries, HCC often comes to medical attention when the tumors are at an advanced stage and curative therapies are of limited benefit. In developed countries, in contrast, at-risk populations of patients are often under close surveillance and, as a result, HCC is usually detected when tumors are small and treatment is more likely to be successful. Expert Society Guidelines recommend HCC surveillance every 6 months using ultrasound -with or without alpha-fetoprotein (AFP) -in at-risk individuals. Despite these recommendations, the effectiveness of HCC surveillance remains a subject of debate, largely related to concerns regarding the quality of existing evidence. Furthermore, the choice of surveillance modality must balance sensitivity to optimize early HCC detection, specificity to minimize surveillance-related harms, and costs to remain cost-effective. Although surveillance ultrasound and AFP tests have minimal direct harm, downstream harms from follow-up tests (over onequarter of patients with cirrhosis experience physical harm for false-positive or indeterminate surveillance tests) must be weighed against surveillance benefits when determining the value of HCC screening programs, a circumstance that will likely increase with the obesity and NAFLD epidemics. 1 Less than 20% of patients with cirrhosis undergo surveillance in the US. 16 The underuse of HCC surveillance can be attributed to several failures in the process, including provider failure to identify either liver disease or the (silent) transition to cirrhosis, provider failure to order HCC surveillance, and patient failure to adhere to surveillance recommendations. Morris Sherman examines current evidence on HCC surveillance outcomes and proposes measures to overcome obstacles at every step of the process, from identification of cirrhosis in any patient known to have liver disease to defining the utility of risk scores, the role of biomarkers and/or of biopsy. The author underscores the importance of better education to improve the awareness of primary providers and the need to adequately test each new combination of surveillance tests prospectively. Given the obesity and NAFLD epidemic, the sensitivity of ultrasound may be reduced in this population.
One specific group in which surveillance of HCC is required is that of HCV-patients with bridging fibrosis or cirrhosis that remain at risk, albeit lower, of developing life-threatening complications such as HCC, despite a sustained virological response. Understanding that risk and whether there are subgroups in whom surveillance might be avoided (ie fibrosis 3) is a complex matter that clearly depends on being able to reliably stage fibrosis and estimate HCC risk in individual patients. 17 In this issue, Nahon and Ganne-Carrié 18 reviews the evidence regarding postsustained virological response outcome and surveillance needs in HCV-patients with pre-therapeutic advanced liver fibrosis. Data regarding the risk of HCC, but also that of portal hypertension complications, extra-hepatic complications or liver failure are carefully dissected to improve risk stratification and refine screening strategies in this additional growing population.
In another review, Ramadori et al. 19 present a comprehensive review of platelet biology that defines their natural function in preventing bleeding, as well as their functional involvement in immunological contexts ranging from inflammation, bacterial and viral immune reactions, up to immunity against tumors and tumor metastases. The authors focus on interactions of platelets within the liver parenchyma, 20 their role in chronic liver diseases (chronic viral hepatitis, alcoholic and non-alcoholic steatohepatitis and HCC) and the potential benefit of anti-platelet therapy in these contexts, highlighting the pro-regenerative effect of platelets on hepatocytes, the role of platelets in the progression of liver fibrosis, their immunomodulatory role and their pro-metastatic role. Experimental data regarding anti-platelet therapy in chronic viral hepatitis (B and C), which is characterized by immune-mediated liver damage, showed a potential benefit. In metabolic liver diseases, platelets might also constitute a therapeutic target with recent experimental and clinical studies pointing towards a protective effect of anti-platelet therapy in both preventing the progression of liver fibrosis and the development of NASH-induced HCC. Finally, anti-platelet therapy has shown promise in reducing HCC development and liver metastases in experimental models. In the near future, new methodologies based on the proteomic and transcriptomic analysis of platelets might offer tools for the diagnosis and treatment of chronic liver disease.
Caballol et al., 21 report on a case of hepatitis A virus-related fulminant hepatic failure complicated by Takotsubo syndrome, where standard volume plasma exchange was successfully used as a salvage therapy to initiate rapid liver and cardiac recovery. This case suggests that standard and not only high-volume plasma exchange can be an effective therapy for patients with fulminant hepatic failure and potential contraindications for liver transplantation.
The multicentre retrospective study by Ni Than et al. 22 reports on new therapies for autoimmune hepatitis (AIH), an a priori rare disease whose incidence seems to be on the rise with significant associated morbidity and mortality. 23 Despite the increase in incidence and potential impact on health outcomes, relatively few advances in therapy have been made in the last 4 decades, since the original landmark trials -corticosteroids in combination with azathioprine have remained the established therapy since the 1970s, in contrast to many other immune-mediated diseases such as psoriasis, multiple sclerosis or inflammatory bowel disease in which steroid-based treatment regimens have not been used for years. Steroid-based therapies interrupt the adaptative immune process globally and are thus associated with significant side effects, while 10-20% of patients have an insufficient response that requires additional agents. Interestingly, while AIH has been traditionally classified as a T cell-mediated autoimmune disease, it is increasingly clear that B cells also play a role in its pathogenesis. Rituximab is a chimeric mouse-human monoclonal antibody that promotes depletion of B lymphocytes via binding to the CD20 antigen expressed on the surface of B cells. A few reports have indicated the potential benefit of this compound in AIH, findings confirmed in the present study. Data from 22 patients with "difficult-to-treat" AIH showed that rituximab improved aminotransferase and albumin values for up to 2 years. In addition, 71% of patients had no clinical disease flares during this period and a reduction of prednisolone dose was possible in 62% of cases, though never to below 10 mg, which would ensure lower rates of side effects. Although retrospective, this is the largest cohort of patients with AIH to be treated with rituximab, opening the door for further research. Only a better understanding of immune pathogenesis will pave the way for more effective and better tolerated therapies that will replace the non-specific immunosuppressive agents currently used; a phenomenal challenge for scientists and clinicians!
